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(54) METHOD FOR FORMING WIRING PATTERN OF BUILD-UP MULTILAYER BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To flatten the surface of a wiring layer by 
equalizing the thickness of the plating of the wiring pattern made by 
electrolytic plating, in the manufacturing process of a build-up multilayer 
board. 

SOLUTION: One piece or plural pieces of wiring pattern formation blocks 
22 are made at a work board 21 , and wiring patterns for one piece or plural 
pieces of build-up multilayer boards 1 1 are made at each wiring pattern 
formation block 22. A band-shaped dummy patter 23 is made around each 
wiring pattern formation block 2 by electrolytic copper plating at the same 
time with the wiring pattern within the wiring pattern formation block 22. The 
width w of the dummy pattern 23 is made 1/10-1/3 of one side of the wiring 
pattern formation block or made in 1 0 mm or more. After electrolytic copper 
plating, the surface of the wiring pattern formation block 22 is polished to 
equalize the thickness of the plating of the wiring pattern. At this time, the 
dummy pattern 23 performs the role as the guide for regulating the quantity of 
polishing. 
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♦NOTICES* ^©-£>ZZ.53j 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the circuit pattern formation method of the build-up 
multilayer substrate which forms a circuit pattern by electrolytic-copper plating on an insulating layer in the manufacturing 
process of a build-up multilayer substrate. 
[0002] 

Pescription of the Prior Art] The densification of the wiring density of a substrate which carries IC chip, and many pin-ization 
have been an important technical technical problem with highly-efficient-izing and the miniaturization of IC chip in recent years. 
Now, there is a build-up multilayer substrate as an example of the high-density-assembly substrate put in practical use. the top 
after the general manufacture method of this build-up multilayer substrate forming the photosensitive insulating layer of an epoxy 
system in both sides or one side of the glass epoxy- group board used as a core substrate and forming a beer hall in this 
photosensitive insulating layer by the photo etching method to electrolytic-copper plating - a inner layer circuit pattern and beer 
- a conductor is formed, and henceforth, the same process is repeated successively and it multilayers 
[0003] 

[Problem(s) to be Solved by the Invention] There is an inclination which the number of laminatings of a build-up multilayer 
substrate increases with highly-efTicient-izing of IC chip in recent years, and there is an inclination for the irregularity on the front 
face of a substrate produced by dispersion in the thickness of a inner layer circuit pattern to become large, in connection with it. 
When forming a circuit pattern by electrolytic-copper plating especially, in a narrow, plating ** tends to become thick and the 
line breadth of a circuit pattern becomes uneven also by difference of the current distribution at the time of plating according 
plating ** ] to the roughness and fineness of wiring density. For this reason, dispersion arises in plating ** of the circuit pattern 
formed by electrolytic-copper plating, and the maximum difference of elevation during wiring amounts to no less than 10 
micrometers. In a build-up multilayer substrate, in order to form an insulating layer and a two or more layers circuit pattern layer 
by turns, dispersion in the thickness of the insulating layer of each class and dispersion of plating ** of the circuit pattern layer of 
each class are accumulated, and the irregularity on the front face of a substrate becomes large. For this reason, if the surface 
mount of the IC chip is carried out by flip chip bonding (C4) on a build-up multilayer substrate with many laminatings, it will 
become easy to generate a faulty connection with the irregularity on the front face of a substrate, and will become easy to generate 
the poor contact in a inner layer. Therefore, the present build-up multilayer substrate had brought a result to which the number of 
laminatings will be restricted from the need of lessening irregularity in a substrate front face or each class, and high-density 
wiring-ization is restricted. 

[0004] this invention is made in consideration of such a situation, therefore, the purpose In the manufacturing process of a 
build-up multilayer substrate, plating ** of the circuit pattern formed by electrolytic-copper plating is made uniform. Flattening of 
the wiring layer front face can be carried out, and it is in offering the circuit pattern formation method of a build-up multilayer 
substrate that the formation of high-density wiring and the improvement in junction reliability of a chip by the increase in the 
number of laminatings of a build-up multilayer substrate can be reconciled 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the circuit pattern formation method of the 
build-up multilayer substrate of the claim 1 of this invention forms a band-like dummy pattern around a circuit pattern formation 
block by electrolytic-copper plating simultaneously with this circuit pattern. If it does in this way, current can be stabilized and 
passed into a circuit pattern formation portion through the surrounding dummy pattern formation portion of a circuit pattern 
formation block at the time of electrolytic-copper plating, and dispersion in plating ** of a circuit pattern can be lessened. 
[0006] In this case, you may make it excise one piece of a build-up multilayer substrate, or the portion of the dummy pattern 
which formed two or more circuit patterns of a part, and was formed around it finally to a circuit pattern formation block like a 
claim 2. 

[0007] Furthermore, you may make it grind the front face of a circuit pattern formation block like a claim 3. since it becomes 
uniform [ the distribution of the current which flows to a dummy pattern band-like to the time of electrolytic-copper plating 
although line breadth is markedly alike from a circuit pattern since there is a property in which plating ** tends to become / the 
line breadth of a circuit pattern / thick in electrolytic-copper plating in a narrow, and, as for plating ** of a latus band-like dummy 
pattern, a plating / of a circuit pattern / thick twist also becomes thin ], it becomes uniform [ plating ** of a dummy pattern ] 
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Therefore, if plating ** of this dummy pattern is made a guide and the front face of a circuit pattern formation block is ground 
with a polish pad etc., plating ** of a circuit pattern can be arranged with plating ** of a dummy pattern, and it can equalize. 
[0008] In this case, it is good like a claim 4 to form the width of face of a dummy pattern or more [ of a circuit pattern formation 
block / of one side ] in 1/10. In case the front face of a circuit pattern formation block will be ground with a polish pad etc. while 
plating ** of a dummy pattern is fully equalized if it does in this way, the mechanical strength which can fully play a role of a 
guide to which a dummy pattern regulates the amount of polishes can also be secured. 

[0009] Or you may form the width of face of a dummy pattern in 1 0mm or more like a claim 5. thus -- if it carries out ~ the time 
of electrolytic-copper plating -- the current supply source from a dummy pattern formation portion to a circuit pattern formation 
portion - enough - being stabilized ~ dispersion in plating ** of a circuit pattern enough - decreasing - surface lapping of a 
circuit pattern formation block ~ needlessness ~ or what is necessary is just to grind lightly 

[0010] Moreover, it is so good that the area of a circuit pattern formation block becomes large for dispersion in the current 
distribution of the circuit pattern at the time of electrolytic-copper plating (dispersion in plating ** of a circuit pattern) to form 
one side of a circuit pattern formation block in 50mm or less like a claim 6 in consideration of a bird clapper greatly, thus, if it 
carries out, dispersion in the current distribution of the circuit pattern formation portion within a circuit pattern formation block 
will decrease, and plating ** of a circuit pattern will equalize mostly » having - surface lapping of a circuit pattern formation 
block - needlessness — or what is necessary is just to grind lightly 
[0011] 

[Embodiments of the Invention] The operation gestalt (1) of this invention is explained based on a drawing below [an operation 
gestalt ( 1 )] . First, based on drawing 1 , the structure of the build-up multilayer substrate 1 1 manufactured by the manufacture 
method of this operation gestalt (1) is explained. The core substrate 12 is formed of for example, a glass epoxy-group board, a 
metal substrate, etc., and the through hole 13 is formed in the predetermined position, vertical both sides of this core substrate 12, 
and the inner skin of a through hole 13 - non-electrolytic-copper plating and electrolytic-copper plating - a circuit pattern 14 and 
a through hole — it forms so that a conductor 1 5 may flow mutually — having — the slot between circuit patterns 1 4, and a through 
hole ~ the interior of a conductor 15 is made up for with the flattening resin 16, and flattening of the substrate side is carried out 
[0012] On the circuit pattern 14 of core substrate 12 both sides, the photosensitive insulating layer 17 of an epoxy system is 
formed, and the beer hall 18 is formed in the predetermined position of this photosensitive insulating layer 17 by the photo 
etching method, the front face and beer hall 1 8 of this photosensitive insulating layer 17 — electrolytic-copper plating ~ a circuit 
pattern 1 9 and beer ~ the conductor 20 is formed these insulating layers 1 7, a circuit pattern 1 9, and beer -- only the number of 
larninatings which needs a conductor 20 is formed (only a part for two-layer is illustrated to drawing 1 ) in addition ~ although 
illustration is not carried out ~ the beer of the lowest layer by the side of build-up multilayer substrate 1 1 inferior surface of 
tongue -- a conductor 20 - nickel/Au plating -- minding ~ BGA (Ball Grid Array) a bump forms ~ having -- the beer of the best 
layer by the side of the build-up multilayer substrate 1 1 upper surface - the pad for flip chip bonding is formed in the conductor 
20 

[00 1 3] In manufacturing this build-up multilayer substrate 1 1 , as shown in drawing 2 , it forms many build-up multilayer 
substrates 1 1 in one work substrate 21 simultaneously. One piece or two or more circuit pattern formation blocks 22 are formed 
in the work substrate 2 1 , and the circuit pattern 1 9 for one piece of the build-up multilayer substrate 1 1 or plurality (the example 
of drawing 2 nine pieces) is formed in each circuit pattern formation block 22. The band-like dummy pattern 23 is formed around 
each circuit pattern formation block 22 by electrolytic-copper plating by the semi additive process simultaneously with the circuit 
pattern 1 9 within the circuit pattern formation block 22. In this case, the width of face W of the dummy pattern 23 is formed so 
that it may be set to 1/10 (preferably 1 / 10 - 1/3) or more [ of one side L of the circuit pattern formation block 22 ], and 10mm or 
more (W>=L/10 or W>=10mm). 

[00 1 4] Next, the manufacturing process of this build-up multilayer substrate 1 1 is explained based on drawing 3 - drawing 5 . 
Drawing 3 is a flow chart which shows the flow of the manufacturing process of the build-up multilayer substrate 1 1 here, and 
drawing 4 and drawing 5 are the fragmentary sectional views showing the formation state of the substrate of each process roughly. 

[00 1 5] first, the predetermined position of the core substrate 1 2 of the same size as the work substrate 2 1 shown in drawing 2 at 
the first process (1) - a through hole 18 ~ piercing - processing it ~ the following process (2) ~ vertical both sides of the core 
substrate 1 2, and the inner skin of a through hole 1 3 - non-electrolytic-copper plating and electrolytic-copper plating ~ a circuit 
pattern 14 and a through hole ~ it forms so that it may flow through the conductor 1 5 of each other 

[0016] the following process (3) - the slot between the circuit patterns 14 of the core substrate 12, and a through hole ~ the 
interior of a conductor 1 5 is made up for with the flattening resin 16, and flattening of the substrate side is carried out At the 
following process (4), on the core substrate 1 2, the photopolymer of an epoxy system is applied by the spin coater etc., this is 
prebaked, and the photosensitive insulating layer 17 is formed. At the following process (5), the exposure development of the 
photosensitive insulating layer 17 is carried out, and a beer hall 18 is formed in the photosensitive insulating layer 17. 
[0017] At the following process (6), the non-electrolytic-copper plating coat 24 is formed in the whole front face of the 
photosensitive insulating layer 17, and the inner skin of a beer hall 18 by non-electrolytic-copper plating. At the following process 
(7), the plating resist pattern 25 is formed in the front face of the non-electrolytic-copper plating coat 24 as follows. First, the dry 
film of a photosensitive resist is laminated on the whole front face of the non-electrolytic-copper plating coat 24. Or it may 
replace with the lamination of a dry film and a liquefied photosensitive resist may be applied to the whole front face of the 
non-electrolytic-copper plating coat 24 by the spin coater etc. then, a photosensitive resist » an exposure development - carrying 
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out - the beer hall of the photosensitive resists — the portion which forms a conductor 20, a circuit pattern 1 9, and the dummy 
pattern 23 is removed, and the plating resist pattern 25 is formed Under the present circumstances, the plating resist pattern 25 is 
formed so that the width of face W of the dummy pattern 23 may be set to 1/10 (preferably 1 / 10 - 1/3) or more [ of one side L of 
the circuit pattern formation block 22 ], and 10mm or more (W>=L/10 or W>=10mm). 

[0018] At the following process (8), electrolytic-copper plating is given to the portion exposed from the plating resist pattern 25 
of the non-electrolytic-copper plating coats 24, and an electrolytic-copper plating pattern (beer hall surface portions of a 
conductor 20, a circuit pattern 19, and the dummy pattern 23) is formed. Since there is a property in which plating ** tends to 
become [ the line breadth of the electrolytic-copper plating patterns 19, 20, and 23 ] thick, in electrolytic-copper plating as a 
narrow, although, as for plating ** of the latus band-like dummy pattern 23, the plating thick twist of a circuit pattern 19 also 
becomes thin by line breadth being markedly alike from a circuit pattern 19 as shown in drawing 6 (a) Since the distribution of 
current which flows to the band-like dummy pattern 23 at the time of electrolytic-copper plating becomes uniform, it becomes 
uniform [ plating ** of the dummy pattern 23 ]. Moreover, plating ** of a circuit pattern 1 9 becomes uneven by difference of the 
current distribution at the time of plating by the roughness and fineness of wiring density. 

[001 9] then, the following process (9) ~ polish of a polish pad, a grinding stone, etc. ~ carry a member 26 on the 
electrolytic-copper plating patterns 1 9 and 20 and 23, and it carries out both-way sliding repeatedly horizontally ~ the front face 
of the circuit pattern formation block 22 ~ grinding — a beer hall - plating ** of the surface portion of a conductor 20 and a 
circuit pattern 1 9 is made uniform Under the present circumstances, the dummy pattern 23 plays a role of a guide which regulates 
the amount of polishes, and as shown in drawing 6 (b), plating ** of a circuit pattern 1 9 is arranged with plating ** of the dummy 
pattern 23, and it makes it uniform. 

[0020] After carrying out ablation removal of the plating resist pattern 25 at the following process (10) using ablation liquid, the 
garbage (a part for an outcrop) of the non-electrolytic-copper plating coat 24 is removed by etching at an etching process (11), 
using the electrolytic-copper plating patterns 19, 20, and 23 as an etching resist (mask), thereby — a beer hall « a conductor 20, a 
circuit pattern 1 9, and the dummy pattern 23 are formed 

[0021] in addition, the above-mentioned etching process (1 1) ~ a beer hall ~ since a conductor 20 and the front face of a circuit 
pattern 1 9 are roughened, you may be made to carry out polish processing at the following process (12) again If there are few 
grades of surface roughening by etching, it is not necessary to perform this polish process ( 1 2). Moreover, since flattening of the 
polish process of the above (9) is the purpose, you may perform the rear stirrup of a plating resist pattern ablation process (10) 
after an etching process (11). 

[0022] At the above process, the photosensitive insulating layer 1 7 of the 1 st layer and wiring layer are formed, and one piece or 
two or more build-up multilayer substrates 1 1 are henceforth formed simultaneously repeatedly in one piece or two or more 
circuit pattern formation blocks 22 of one work substrate 2 1 one by one until it becomes the required number of laminatings 
about these processes. And at the last process, the portion of the dummy pattern 23 is excised from the work substrate 21 , further, 
when two or more build-up multilayer substrates 1 1 are formed in the circuit pattern formation block 22, it cuts along with the 
boundary line 27 (refer to drawing 2 ) of each build-up multilayer substrate 1 1 , and each build-up multilayer substrate 1 1 is 
divided. Now, manufacture of the build-up multilayer substrate 1 1 is completed. 

[0023] the operation gestalt (1) explained above — after electrolytic-copper plating — the dummy pattern 23 — a guide - carrying 
out ~ polish ~ since the front face of the circuit pattern formation block 22 was ground by the member 26, plating ** of a circuit 
pattern 1 9 can be arranged with plating ** of the dummy pattern 23, it can equalize, and flattening of the wiring layer can be 
carried out For this reason, even if it makes the number of laminatings of the build-up multilayer substrate 1 1 increase 
conventionally, irregularity on the front face of a substrate can be lessened, flip chip junction reliability can be improved, and the 
formation of high-density wiring and the improvement in flip chip junction reliability by the increase in the number of laminatings 
can be reconciled. 

[0024] And since the width of face W of the dummy pattern 23 is formed in 1/10 or more [ of one side L of the circuit pattern 
formation block 22 ], and 10mm or more (W>=L/10 or W>=10mm) While the flow of the current to the dummy pattern 23 at the 
time of electrolytic-copper plating is stabilized and being able to equalize plating ** of the dummy pattern 23 by fixed thickness, 
the mechanical strength which can fully play a role of a guide to which the dummy pattern 23 regulates the amount of polishes is 
also securable. Thereby, plating ** of a circuit pattern 1 9 can be certainly equalized by fixed thickness. 

[0025] Moreover, with this operation gestalt (1), since the width of face W of the dummy pattern 23 is formed or less [ of one side 
L of the circuit pattern formation block 22 ] in 1/3, the portion finally excised from the work substrate 21 can be lessened, the part 
and the yield can be improved, and product cost can be reduced. 

[0026] Although plating ** of a circuit pattern 1 9 was equalized by grinding the front face of the circuit pattern formation block 
22 with the [operation gestalt (2)] above-mentioned implementation gestalt (1) the distance which grinds the front face of the 
circuit pattern formation block 22 by carrying out electrolytic-copper plating so that it may mention later and dispersion in plating 
** of a circuit pattern 1 9 may decrease like an electrolytic-copper galvanizer with an operation gestalt (2) — an ellipsis — or what 
is necessary is just making it grind lightly Other distance is the same as the above-mentioned operation gestalt (1). 
[0027] With this operation form (2), in order to lessen dispersion in plating ** of a circuit pattern 1 9 like an electrolytic-copper 
galvanizer, the width of face W of the dummy pattern 23 is formed in 10mm or more. Furthermore, dispersion in the distribution 
of the current of the circuit pattern 19 at the time of electrolytic-copper plating (dispersion in plating ** of a circuit pattern 19) 
forms one side L of the circuit pattern formation block 22 in 50mm or less in consideration of a bird clapper greatly, so that the 
area of the circuit pattern formation block 22 becomes large. 
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[0028] Thus, if the width of face W of the dummy pattern 23 is formed in 10mm or more, the current supply source from a 
formation portion to the circuit pattern 1 9 formation portion of the dummy pattern 23 will be stabilized at the time of 
electrolytic-copper plating, and the effect that dispersion in plating ** of a circuit pattern 1 9 decreases will be acquired. 
Furthermore, if one side L of the circuit pattern formation block 22 is formed in 50mm or less, the effect that dispersion in the 
current distribution of the circuit pattern 19 formation portion within the circuit pattern formation block 22 decreases, and 
dispersion in plating ** of a circuit pattern 19 decreases also by this will be acquired. Consequently, surface lapping of the circuit 
pattern formation block 22 becomes that what is necessary is just to grind unnecessarily or lightly. 
[0029] In addition, in the example of composition of drawing 1 , although it was made to carry out the laminating of the 
photosensitive insulating layer 17 and the wiring layer to both sides of the core substrate 1 2, you may be made to carry out the 
laminating of the photosensitive insulating layer 1 7 and the wiring layer only to one side of the core substrate 1 2. Moreover, you 
may make it formation of an insulating layer form a beer hall by laser not only using a photopolymer but using a 
nonphotosensitivity resin. 
[0030] 

[Effect of the Invention] Since the band-like dummy pattern was formed around the circuit pattern formation block by 
electrolytic-copper plating simultaneously with this circuit pattern according to the circuit pattern formation method of the 
build-up multilayer substrate of the claim 1 of this invention so that clearly from the above explanation, dispersion in plating ** of 
a circuit pattern can be lessened, and the formation of high-density wiring and the improvement injunction reliability of a chip by 
the increase in the number of laminatings of a build-up multilayer substrate can be reconciled. 

[0031] Furthermore, since the portion of a dummy pattern is finally excised, enlargement of a build-up multilayer substrate can be 
avoided and the demand of a miniaturization of substrate size can be filled with a claim 2. 

[0032] And in a claim 3, since the front face of a circuit pattern formation block is ground, plating ** of a circuit pattern can be 
arranged with plating ** of a dummy pattern, it can equalize certainly, and the flat nature of a wiring layer front face can be 
improved further. 

[0033] Moreover, in a claim 4, since the width of face of a dummy pattern is formed or more [ of a circuit pattern formation block 
/ of one side ] in 1/10, while fully being able to equalize plating ** of a dummy pattern, the mechanical strength of the dummy 
pattern as a guide which regulates the amount of polishes is also securable. 

[0034] Moreover, since the width of face of a dummy pattern is formed in 1 0mm or more, at the time of electrolytic-copper 
plating, the current supply source from a dummy pattern formation portion to a circuit pattern formation portion can be stabilized, 
a circuit pattern with little dispersion in plating ** can be formed by electrolytic-copper plating, and surface lapping of a circuit 
pattern formation block can manage a claim 5 by needlessness or light polish. 

[0035] Moreover, since one side of a circuit pattern formation block was formed in 50mm or less, dispersion in the current 
distribution of a circuit pattern formation portion (dispersion in plating **) can be lessened, and surface lapping of a circuit 
pattern formation block can manage a claim 6 by needlessness or light polish. 
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